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Maximum Limiting Apertures i n  the  AGS 

. I .  

I. Convention Used i n  t h i s  Book: 

The d i rec t ion  i n  which the beam i s  t ravel ing is  i n t o  the paper. 
The direct ion t o  the center Gf the AGS is- t o  the l e f t  of the page. 

Defining 4, as the maximum l imit ing aperture as seen by the beam, 
then, 

= A[B /B]L '2 ,  % max 
I' 

where and 6 are taken from E.D. Courant's In te rna l  Report EDC-28, 
"Prec sion Computation of AGS Orbit Parameters" (see a l s o  the attached 
graph) 

max 
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11. Uncertainty and Errors i n  A 
L 

The uncer ta in ty  i n  A is: 
L 

If aA i s  approximately 1/32", a$ 0.05, and a6  2 0.1, then 
UlaX 

1% uncertain.  - -  a% 
PZ 

This uncer ta in ty  i s  going t o  vary depending on many parameters. 
For example, t h e  vacuum chambers w i l l  have a l a rge  uncer ta in ty  f o r  t he  
following reasons: 

1. They are measured while at atmospheric pressure.  How much 

2. 
t h i s  changes while t he re  i s  vacuum i s  unknown. 
When they are posit ioned i n t o  place t h e i r  i s  a l ike l ihood of 
as much as 1 /8  of an inch Uncertainty i n  t h e i r  posit ion.  

3.  The thickness i n  the  w a l l s  of the  chambers varies con- 
siderably.  

4 .  What is  the  v e r t i c a l  survey of the r ing?  The vacuum chambers 
are c lose  t o  being the  v e r t i c a l  l imi t ing  aper ture  i n  the  
machine. 

Therefore, f o r  the  vacuum chambers, t h i s  uncer ta in ty  w i l l  be  
g rea t e r .  On t h e  other hand, many devices are surveyed i n  very pre- 
c i s e l y  and constructed very prec ise ly ,  and the  uncer ta in ty  w i l l  then be  
less . 

The ex t r ac t ion  equipment (E5, H5, F5, FlO, and HlO) has been taken 
t o  be posit ioned i n  the  normal operating pos i t ion  according t o  the  
b luepr in t s .  This i s  not the  a c t u a l  normal operating posit ion.  A 
valuable reference f o r  finding the  a c t u a l  pos i t ions  are t h e  FEB/SEB 
da ta  books i n  the  Main Control Room. 
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a I .  

A l l  the  device drawings show the maximum l imi t ing  aperture  a t  the 
pos i t ion  i n  the  r ing where the  device is located. One exception is the  
magnet vacuum chamber drawing. This shows the  maximum l imi t ing  aper- 
t u r e  f o r  the  horizontal  and v e r t i c a l  aper tures ,  which do not l i e  i n  the  
same place i n  the  ring. 

3 

Other devices may not be positioned as shown, This depends on how 
they were placed i n  i n i t i a l l y  and then may have been changed. 
example i s  the  E10 IPM which was  moved a f r a c t i o n  of a centimeter hori- 
zonta l ly  i n t o  the  ring. 
is  a movable device and whose v e r t i c a l  and horizontal  aper tures  are 
changed when it  is moved. 

An 

Another example is  t h e  E20 beam catcher  which 

0 
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Devices 

B 1  ( f o i l )  
B2 ( g r a p h i t e )  
(A, I, K) 3 US 
(A; I, K) 3 DS 
(BjH,  J, L) 3 - .  
L5 
(A-tE, G, J-tK) 5 
(G, J, L) 7 US 
(G, J, L) 7 DS 
(A-tF, H, I, K) 7 
A10 Tune Meter US 
A10 Tune Meter DS 
El0  IPM us 
E10 IPM DS 
G10 Polar imeter  Inse r t ed  
I10  Damper 
A13 
(B-tL) 13 
1 5  ( ferr i te  quads) 
(A+L) 17 
E20 US 
E20 DS 
L20 Current X f  ormer 
Mag. Vac. Ch. 
RF Cav. 10 US 
RF Cav. 20 DS 
E5 us 
E5 DS 
H5 us 
~5 DS 
F5 Nominal 
F10 Nominal US 
F10 Middle 
F10 DS 
H10 Nominal US 
H10 DS 

0 
MAXIMUM LIMITING APERTURES WITH RESPECT TO BEAM PROGRAM COORDINATE LINE 

B (meters)  0.1 

21.9 
22 .o 
10.4 
10.4 
10.4 
22.7 
22.7 
10.4 
10.4 
10.4 
18.8 
17.9 
16.9 
15.1 
17.4 
14.9 
21.9 
21.9 
10.1 
21.9 
12.7 
18.2 
19  01 
22.7 
18.5 
18.5 
22.7 
22.7 
22.7 
22.7 
22.7 
18.5 
16.1 
15.7 
18.3 
12.6 

HORIZONTAL APERTURES 

f3 = 22.745 0.0005 meters max 

Aout ( i n )  

2.329 
3 . 641 
2.394 
2.207 
2.682 
3.733 
2.682 
2.394 
2.207 
2 . 682 
2 -860 
2.920 
2.392 
3.108 
3.303 
2.875 
2.682 
2.682 
2.028 
2.682 
2.973 
3.123 
2.764 
3.406 
2.952 
2.952 
2.018 
2.068 
2.018 
2.068 
2 -349 
2.102 
1.793 
1.843 
2 -642 
2 . 250 

Ain  ( i n )  

3.422 
3.422 
2.776 
2 . 589 
3 -064 
3.517 
3.064 
2.776 
2.589 
3.064 
2.860 
2.920 
2.296 
2.892 
3 0455 
2.875 
3.064 
3.064 
2.410 
3 -064 
1.873 
2.123 
2.548 
3.406 
2.736 
2.736 
3.481 
3.481 
3 -481 
3.481 
3 -481 
3.306 
3.306 
3 . 314 
3.306 
3.314 

( 6  max /f3)1/2 

1.02 
1.02 
1.48 
1.48 
1.48 
1.00 
1.00 
1.48 
1.48 
1.48 
1.10 
1.13 
1.16 
1.23 
1.14 
1.24 
1.02 
1.02 
1.50 
1.02 
1.34 
1.12 
1.19 
1.00 
1.11 
1.11 
1.00 
1.00 
1.00 
1.00 
1.00 
1.11 
1.19 
1.20 
1.11 
1.34 

Aout ,L 

2 -37 
3.70 
3.54 
3.26 
3 -97 
3.73 
2.68 
3.54 
3.26 
3.97 
3.15 
3.30 
2.77 
3.82 
3.77 
3.57 
2.73 
2.73 
3.04 
2.73 
3.84 
3.50 
3.29 
3.41 
3.27 
3.27 
2 -02 
2.07 
2.02 
2.07 
2.35 
2.33 
2 -13 
2.21 
2.93 
3.02 

Ain,L 

3-49 
3.48 
4.11 
3.83 
4 053 
3.52 
3 -06 
4.11 
3.83 
4.53 
3.15 
3.30 
2.66 
3.56 
3.94 
3.57 
3-12 
3.12 
3.62 
3-12 
2 -51 
2.38 
3.03 
3.41 
3.03 
3.03 
3.48 
3.48 
3 -48 
3.48 
3 -48 
3.67 
3.93 
3.98 
3.67 
4.45 
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Devices 

B1 (foil) 
B2 (graphite) 
(A, I, K) 3 US 
(A, I, K) 3 DS 
(B+H, J, L) 3 
L5 
(A+E, G, J-tK) 5 
(G, J, L) 7 US 
(G, J, L) 7 DS 
(AjF ,  H, I ,  K) 7 
A10 Tune Meter US 
A10 Tune Meter DS 
E10 IPM us 
E10 IPM DS 
G10 Polarimeter Inserted 
I10 Damper 
A13 
(B+L) 13 
15 (ferrite quads) 
(A+L) 17 
E20 us 
E20 DS 
L20 Current Xf ormer 
Mag. Vac. Ch. 
RF Cav. 10 US 
RF Cav. 20 DS 
E5 us 
E5 DS 
H5 US 
H5 DS 
F5 Nominal 
F10 Nominal US 
F10 Middle 
F10 DS 
H10 Nominal US 
H10 DS 

0 
MAXIMuEl LIMITING APERTURES WITH RESPECT TO BEAM PROGRAM COORDINATE LINE 

VERTICAL APERTURES 

= 22.745 k 0.0005 meters Bmax 

B (meters) k 0.1 A (inches) 

10.4 
14.5 
21.9 
21.9 
21.9 
10.1 
10.1 
21.9 
21.9 
21.9 
14 .O 
17.3 
14.9 
16.9 
13.5 
19.1 
10.4 
10.4 
22.7 
10.4 
18.5 
12.9 
19 .1 
22.7 
12.7 
12.7 
10.1 
10.1 
10.1 
10.1 
10 .1 
14.5 
14.8 
18.3 
12.8 
18.9 

1.488 
1.547 
1,960 
1.835 
2.973 
3.625 
2.973 
1.960 
1.835 
2.973 
1 . 250 
3 .ooo 

1.88 
1.500 
2.973 
2.873 
1.469 
2.873 
1.435 
1.091 
2 . 656 
1.531 
2.844 
2 -844 
0.283 
0.283 
0.283 
0.283 
0.350 
0.390 
0.390 
0.390 
0 -490 
0.490 

1.250(up) 1.313(down) 

2.188(up) 2.500 (down) 

( Bma,/ 

1.48 
1.25 
1.02 
1.02 
1.02 
1.50 
1.50 
1.20 
1.20 
1.20 
1.27 
1.15 
1.53 
1.16 
1.30 
1.19 
1.48 
1.48 
1.00 
1.48 
1.11 
1.33 
1.19 
1.00 
1.34 
1.34 
1.50 
1.50 
1.50 
1.50 
1.50 
1.25 
1.24 
1.11 
1.33 
1.10 

AL (inches) 
2.20 
1.94 
2 -00 
1.87 
2.93 
5-44 
4 -31 
2.00 
1.87 
2.93 
1.59 

1.44(up) 1.5l(down) 
4.59 

2.54(up) 2.90(down) 
2 -44 
1.64 
4.25 
4.25 
1.47 
4.25 
1.59 
1.45 
2.92 
1.53 
3.81 
3.81 
0-43 
0.43 
0.43 
0.43 
0.53 
0.488 
0.484 
0,433 
0.652 
0.539 
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